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ÁGenomic Selection relative to National Cattle Evaluation is the 

only thing a 34 year old has historical knowledge of. 

 

 

HISTORICAL COMMENTARY 



PAST STATUS=CONFUSION 

CE BW WW  YW  MCE  MM  MWW  

Adj.  90 700 1320 

Ratio 101 107 

EPD 9 -1.0 25 49 3 11 23 

Acc .29 .37 .30 .27 .18 .19 .23 

YG  Marb BF REA 

Adj.  4.65% .23 12.5 

Ratio  106 100 95 

EPD .21 .44 .05 -.39 

Acc .32 .31 .33 .34 

REA TEND MARB 

7 6 8 





ÁAmerican Simmental Association 

ÁTenderness 

ÁAmerican Angus Association 

ÁòCorrelated Trait ApproachóñKachman (2008) 

ÁMade widely known by MacNeil (2010) 

 

MERGER OF ALL INFORMATION 



MARCH 1, 2010 BEEF MAGAZINE SURVEY 



ADOPTION OF GENOMIC PREDICTIONS 

ÁEfficacy of this technology is not binary 

ÁThe adoption of this must be centered on the gain in EPD 

accuracy 

ÁThis is related to the proportion of genetic variation explained by a 

Molecular Breeding Values (MBV; Result of DNA Test) 

Á% GV = squared genetic correlation 

 



ÁSimplification  

ÁConceptually appealing 

ÁFit current NCE 

ÁInformation benefits more than just the genotyped animal 

ÁMultiple companies increases complexity 

ÁAssumes MBV predicts all animals equally as well 

TREMENDOUS FIRST STEP 



PROCESS 
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ÁCompanies develop prediction equations (do training) 

ÁBrought technology to market in a useable form 

ÁHold IP 

ÁTraining sets were òunknownó and not as dynamic 

PARADIGM 



ÁCould other breeds make use of the Angus investment in 

genomics 

ÁWas this transferable across breeds? 

LEVERAGING INFORMATION 





Á384 SNP for Weaning weight 

ÁTraining on MARC Cycle VII 

Á3,328 calves 

Á192 SNP discovered here 

Á192 from Igenity 

ÁAfter QC 255 (diagnostic=159) 

ÁSome of the most valuable SNP excluded  

INITIAL EVALUATION EFFORTS 



ÁSeven major U.S. beef breeds 

ÁAngus, Hereford, Red Angus, Simmental, Limousin, Charolais, 

Gelbvieh 

ÁTotal of 3,500 2009 born bulls calves genotyped 

ÁOver 19,000 DNA samples collected 

WTP-POPULATION 



BREED CONTRIBUTION TO TRAINING 

Breed Average Contribution 

Angus 26 

Hereford 19 

Red Angus 6.5 

Simmental 6.5 

Charolais 6.5 

Gelbvieh 6.5 

Limousin 6.5 



WTP-RESULTS 
(Spangler et al., 2011) 



BREED SPECIFICITY 

(Kachman et al .,  2013)  



 

 

 

 

 

ACROSS BREED PREDICTIONS FOR REA 

 

 

 

 
 

ÁIf breeds are contained in training, predictions work well 

ÁIf not, correlations decrease 

Pooled Training (AN, SM, HH, LM) 

AN 0.43 (0.07) 

SM 0.34 (0.09) 

HH 0.33 (0.08) 

GV 0.17 (0.11) 



ÁExisting projects helped as a starting platform 

Á2,000 Bull Project 

ÁUniversity of Missouri 

ÁWeight Trait Project 

OTHER BREEDS MADE AN INVESTMENT 



ÁFlexibility 

ÁòControl your own destinyó 

ÁCan alter integration methods  

ÁOther breeds sought help from the NBCEC (Garrick) in training 

PARADIGM SHIFT 



CURRENT STATUS 

(GARRICK 2013) 



ÁAngusñNeogen and Zoetis 

ÁHereford--NBCEC 

ÁSimmental--NBCEC 

ÁRed AngusñNBCEC and Zoetis 

ÁLimousin 

ÁGelbvieh 

ÁBrahman (Tenderness)ñZoetis 

 

 

THIS IS A SUCCESS STORY! 

BREEDS WITH GENOMIC-EPD 

RELEASED OR PROTOTYPE 



IMPACT ON ACCURACY--%GV=10% 



IMPACT ON ACCURACY--%GV=40% 



ÁPost evaluation indexing of EPD and MBV 

ÁBenefits only genotyped animals 

ÁSimplicity 

ÁFits within framework of NCE 

ÁMust òblendó correctlyé 

òBLENDINGó 



THRESHOLD TRAITS ARE DIFFERENT  
(Kachman and Spangler, 2013)  

 

 



ÁAll dif ferent themes on the Two-Step Approach 

ÁWhy? 

ÁMethod of inclusion dependent on NCE provider (and software) 

ÁInitially, genotypes were unavailable 

ÁFear of computational (and storage) demands 

ÁAs number of genotyped animals grows, SS-BLUP can become 

computationally expensive 

ÁMost NCE software is òhistoricó and not flexible 

CURRENT METHODS 



ÁAmerican Simmental Association attempted this 

 

ÁLogical philosophy 

 

ÁRelationship dif ferences between target animals and training 

animals 

ÁRelationship also impacted by accuracy of training animalõs EPD 

 

VARIABLE ACCURACY 



ÁTraining sets represent a selected subset 

ÁProblem erodes overtime with more genotyped animals and dynamic 

training 

ÁProblems likely most notable for traits that are hallmarks of the 

breed 

OTHER UNACCOUNTED FOR BIAS 



CHANGES TO TECHNOLOGY PLATFORMS 



ÁBovine SNP50 (50K) had been the backbone 

 

ÁGGP-LD (~9K; 8K in common with 50K) 

ÁGGP-HD (~80K; 28K in common with 50K) 

ÁHD (~770K) 

 

NEW ASSAYS 



700K RESULTS: MILK VOLUME 

  700k  F Fries  F Jers  F HFxJ 

Friesians  0.70 0.18 0.59 

Jerseys  0.39 0.59 0.50 

HFxJ 0.65 0.43 0.62 

  50k  F Fries  F Jers  F HFxJ 

Friesians  0.69 0.47 0.58 

Jerseys  0.45 0.56 0.47 

HFxJ 0.66 0.43 0.60 



DIFFERENT WAY TO LOOK AT IT 

ÁUsing knowledge of variants to inform marker selection  

Correlation Rex Ranch (BW) 

50K panel .10 

770K panel .32 



ÁWe have made tremendous progress 

ÁMore work to do 

ÁEvolutions in: 

ÁMethodology 

ÁNCE platforms 

ÁCannot continue to make genomics òfitó 

ÁOpportunity to rebuild instead of patch 

ÁContinuous NCE 

ÁWho does training 

ÁUnderstanding (adoption) 

ÁConfusion around GE-EPD is an artifact of never having understood EPD 

MOVING FORWARD 



ÁCollection of phenotypes 

ÁRetraining efforts 

ÁIncrease in accuracy above what genomics can do 

UNDERSTANDING 



ACCURACY 



MBV BIF ACCURACY 

Genetic Correlation % GV BIF Accuracy 

0.1 1 0.005 

0.2 4 0.020 

0.3 9 0.046 

0.4 16 0.083 

0.5 25 0.132 

0.6 36 0.2 

0.7 49 0.286 
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